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APPARATUS AND METHOD FOR HOUSING 
MICROMECHANICAL SYSTEMS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application claims priority from German Patent 
Application No. 102007001 5 1 8 .8, Which Was ?led on Jan. 10, 
2007, and is incorporated herein in its entirety by reference. 

TECHNICAL FIELD 

The present invention relates to an apparatus and a method 
for housing a micromechanical system. 

BACKGROUND 

The housing or the encapsulation of micromechanical sys 
tems (Microsystems) may be done both for individual devices 
and for a Wafer, Which may comprise a multiplicity of 
devices. Micromechanical systems often have a moveable 
mechanical structure, and the present invention concerns an 
encapsulation of microsystems, using Wafers, and particu 
larly such systems Where a relatively large cavity is necessary 
and/or desirable to guarantee ?aWless functioning by free 
movement of the micromechanical structure. 

So as to ensure long life of the micromechanical systems or 
of MEMS (micro electromechanical systems) devices, move 
able parts need suitable protection by encapsulation or hous 
ing. The encapsulation of microsystems is a critical part of the 
packaging process, Which is traditionally performed only 
after dicing of the devices by a so-called die-by-die process. 
Encapsulation using Wafers typically having a multiplicity of 
devices opens up the possibility of substantial cost reduction, 
since particular handling of individual devices is avoided. The 
encapsulation may be done immediately after the MEMS is 
?nished or enabled, Which at the same time offers protection 
for the device during the ensuing procedural steps, particu 
larly the dicing of the devices. Thus, as a result, simple pro 
cessing is obtained, and increased overall yield may be 
achieved. 

In the past feW years, a series of solutions have been pre 
sented, such as in K. Naja?, “Micropackaging technologies 
for integrated microsystems: applications to MEMS and 
MOEMS”, Proc. SPIE, vol. 4979, 2003. In M. B. Cohn, et al., 
“MEMS packaging on a budget (?scal and thermal)”, IEEE 
Conference on Electronics, Circuits and Systems, 2002 and in 
W. Kim et al., “A loW temperature, hermetic Wafer level 
packaging method for RF MEMS sWitch”, IEEE Electronic 
Components and Technology Conference 2005, hermetic 
packages using thermal-pressure bonding by means of metal 
sealing are described; so-called anodic bonds are described in 
V. Kaajakari, et al., “Stability of Wafer level vacuum encap 
sulated silicon resonators”, 2nd International Workshop on 
Wafer Bonding for MEMS Technologies, Halle/Saale Ger 
many Apr. 9-11, 2006. Bonds utiliZing localiZed heating of 
metals are presented in L. Lin, “MEMS post-packaging by 
localiZed heating and bonding”, IEEE Transactions on 
advanced packaging, vol. 23, no. 4, November 2000, and 
so-called glass frit bonds in D. Sparks, et al., “Reliable 
vacuum packaging using NonoGettersTM and glass frit bond 
ing”, Proc. SPIE, vol. 5343, 2004. Most of these knoWn 
solutions necessitate so-called Wafer bonding. Alternative 
solutions, hoWever, are also knoWn, such as the formation of 
cavities by thermal decomposition of special polymers, see P. 
Monajemi et al., “A loW cost Wafer-level MEMS packaging 
technology”, IEEE MEMS 2005. 
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2 
MEMS devices generally are sensitive With respect to air 

humidity, Which easily develops in changing air conditions 
and may lead to corrosion and/or static friction. For this 
reason, encapsulation and/or housing usually is necessary for 
reliable functioning. Due to the high permeability or penetra 
tion of the air humidity, polymer packagings generally are 
avoided. For really hermetic packagings, metals or glass are 
used as materials for the housing or the encapsulations as Well 
as for the sealings. Hermetic encapsulations generally are 
very costly and for example represent 50-80% of the costs for 
the MEMS devices, see B. Cohn, et al., “MEMS packaging on 
a budget (?scal and thermal)”, IEEE Conference on Electron 
ics, Circuits and Systems, 2002. Some MEMS devices/sys 
tems, such as ones With large mechanical structures or micro 
machines, are less sensitive With respect to air humidity and 
therefore do not need expensive hermetic encapsulation. In 
such applications, a housing, a cover or an encapsulation of 
polymer material provides su?icient protection during the 
process of dicing and packaging. Such a solution is an encap 
sulation structure, such as described inY.-M. J. Chiang et al., 
“A Wafer-level micro cap array to enable high-yield micro 
system packaging”, IEEE Transactions on Advanced Pack 
aging, vol. 27, no. 3, August 2004, for example, Which alloWs 
for mass production in great numbers at loW costs. The pack 
aging described here is done by means of a mold and is 
disadvantageous in that high costs for the mold result. A 
further disadvantage is the optical WindoW for the polymer 
material used, Which has loWer optical quality than When 
using glass, for example. For example, this is a result of the 
different absorption behavior of glass as compared With a 
polymer material. 

It is a particular challenge to form housings or encapsula 
tions having a large cavity for a MEMS device, so that move 
ment in the range of 10 to 300 um and more outside a plane is 
possible. The formation of so-called spacer frames (i.e. lay 
ered structures functioning as spacers) in silicon, for 
example, by potassium hydroxide etching (KOH etching) is 
possible and/or knoWn, see DE 199 40 512. Structures thus 
obtained, hoWever, are expensive and in?exible. 

SUMMARY 

According to an embodiment, an apparatus for housing a 
micromechanical or a micro-optoelectrical system may have: 
a substrate With a surface on Which the micromechanical 

system is formed; a transparent cover; and a dry ?lm layer 
arrangement betWeen the surface of the substrate and the 
transparent cover, Wherein the dry ?lm layer arrangement has 
an opening, so that the micromechanical system adjoins the 
opening. 

According to another embodiment, a method for housing a 
micromechanical or micro-optoelectrical system may have 
the steps of: providing a transparent cover; applying a dry ?lm 
layer arrangement onto the transparent cover; patterning the 
dry ?lm layer arrangement to produce an opening; bonding a 
surface of a substrate on Which the micromechanical system 
is formed to the dry ?lm layer arrangement, so that the micro 
mechanical system adjoins the opening. 

According to another embodiment, a system may have an 
apparatus for housing a micromechanical or a micro-opto 
electrical system, Wherein the apparatus may have: a sub 
strate With a surface on Which the micromechanical system is 
formed; a transparent cover; and a dry ?lm layer arrangement 
betWeen the surface of the substrate and the transparent cover, 
Wherein the dry ?lm layer arrangement has an opening, so 
that the micromechanical system adjoins the opening, 
Wherein the system is a laser-scanning projection display, a 
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barcode reading device, an image pickup, a retina projection 
display, an optical detector or a spatial light modulator. 

The present invention is based on the ?nding that an appa 
ratus for housing an micromechanical or a micro-optoelectri 
cal system can be provided by depositing a dry ?lm layer 
arrangement on a surface of a substrate on Which the micro 
mechanical system is formed, Wherein the dry ?lm layer 
arrangement has an opening in the area of the micromechani 
cal system, and a transparent cover, such as a glass cover, 
?nally is applied. The dry ?lm layer arrangement thus pat 
terned forms a so-called spacer frame, i.e. a layered structure 
as spacer. The dry ?lm layer arrangement thus can be applied 
more thickly than for example by spinning on, due to the 
application by means of a carrier ?lm. 

According to the invention, for the encapsulation or for the 
housing, the use of eg high-quality glass for the optical 
WindoW is combined With a layer, Which may for example 
comprise polymer material, as spacer frame. The correspond 
ing manufacturing method is executed for the Wafer, is very 
?exible, high-quality and offers the possibility of signi?cant 
cost savings for production of optical Microsystems in small 
or medium numbers. 

Thus, the encapsulation comprises a glass cover With a 
thick polymer spacer layer (spacer), Which is formed such 
that free movement of the micromechanical structure on the 
MEMS device is possible. The MEMS device may for 
example comprise a moveable micromirror With a movement 
of more than 100 um outside a base plane. A backside cover 
facing aWay from the glass cover may be included for the case 
of the MEMS device having an opening to the backside, as it 
may for example be the case With a micromirror. Use of glass 
as optical Window is advantageous in that dere?ection is 
possible by an antire?ection layer, for example, Which may be 
adapted to the utiliZed Wavelength of light. The thickness of 
the polymer layer is adapted to the movement of the MEMS 
device, so that no malfunction as a result of an obstruction can 

result and the micromirror can move freely, for example. A 
further important feature is a potential opening of the glass 
cover above contact pads, Which are used for conventional 
Wire bonding, for example. The openings of the glass covers 
may either be formed on the original glass Wafer, i.e. prior to 
applying the spacer layer and/ or the MEMS device, or formed 
later during the dicing process of the devices. In the latter 
case, the glass above the bonding pads is removed (for 
example by cutting), and the individual devices of the Wafer 
are separated or diced in a second step. 
A corresponding fabrication method may, for example, be 

performed as folloWs. The fabrication begins With the provi 
sion of the glass Wafer, Which represents the optical WindoW 
for the micromechanical system. The glass Wafer may option 
ally have a dere?ection, for example by an applied antire?ec 
tion layer, and may further offer openings for the bonding 
pads of the MEMS device. The openings for the bonding pads 
in the glass Wafer may alternatively also be produced later, for 
example during the process of dicing the devices. For 
example, this is described inY.-M. J. Chiang et al., “A Wafer 
level micro cap array to enable high-yield micro system pack 
aging”, IEEE Transactions on Advanced Packaging, vol. 27, 
no. 3, August 2004, and in Z.-H. Liang et al., “A loW tem 
perature Wafer-level hermetic MEMS package using UV cur 
able adhesive”, IEEE Electronic Components and Technol 
ogy Conference, 2004. A key problem is the formation of the 
spacer layer, Which de?nes the distance betWeen the glass 
cover (glass WindoW) and the MEMS device. According to 
the invention, this is achieved by a applying a polymer dry 
?lm layer arrangement on the glass Wafer. If a simple dry ?lm 
layer does not have the desired layer thickness, multiple ?lm 
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4 
layers may alternatively be applied one after the other. Thus, 
the layer thickness may be adapted corresponding to the 
requirements for ?aWless functioning of the micromechani 
cal system. Dry ?lms traditionally are used for so-called 
bumping processes and are available in different layer thick 
nesses. The use of dry ?lms is of particular interest in layer 
thicknesses ranging from several 10 to several 100 um, since 
it is very dif?cult to uniformly apply layers With such a great 
layer thickness by a conventional spin-on or spin-coating 
method. 

After applying the exemplary polymer dry layer, the layer 
is patterned. This may, for example, be done using optical 
lithography by expo sure utiliZing an exemplary mask, includ 
ing development, eg by so-called spray development. The 
glass Wafer With the polymer spacer layer may then directly 
be ?xed on the Wafer With the MEMS device, for example 
With the aid of a so-called thermal pressure bonding device 
(eg the Suiss MicroTec SB6). The application of pressure 
and heat ?xes the polymer layer onto the device Wafer, Which 
usually does not necessitate additional plasma activation, see 
Y.-M. J. Chiang et al., “A Wafer-level micro cap array to 
enable high-yield micro system packaging”, IEEE Transac 
tions on Advanced Packaging, vol. 27, no. 3, August 2004. 
Optionally, an additional glue or adhesive layer may be 
applied onto the spacer layer to increase the adhesion 
betWeen the cover Wafer (glass Wafer With or Without dry ?lm 
layer arrangement) and the MEMS device Wafer, as described 
either in the so-called stamping in DE 196 02 318 and in G. 
Klink et al., “Wafer bonding With an adhesive coating”, Proc. 
SPIE, vol. 3514, 1998 or has been shoWn for the spin-on 
method in Z.-H. Liang et al., “A loW temperature Wafer-level 
hermetic MEMS package using UV curable adhesive”, IEEE 
Electronic Components and Technology Conference, 2004, 
for example. Use of additional adhesion layers may also be 
advantageous if the device Wafer comprises an uneven areas 
(topography) to be compensated. The backside cover, for 
example using a silicon Wafer, may be processed in similar 
manner. The backside cover may also comprise additional 
spacer layers if this is necessary for the functioning of the 
MEMS device, for example. As a last step, the dicing of the 
devices is done. 
The encapsulation thus obtained of a micromechanical 

system hence is advantageous particularly in that also large 
cavities for the mechanical structure can be realiZed ?exibly 
and the use of glass also enables a high-quality optical Win 
doW. Finally, the exemplary Wafer processing offers signi? 
cant cost savings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Embodiments of the present invention Will be detailed 
subsequently referring to the appended draWings, in Which: 

FIGS. 1A to 1F shoW a process sequence for producing an 
encapsulation for a Wafer; 

FIG. 2 shoWs method steps for housing a micromechanical 
system; and 

FIG. 3 shoWs a spatial vieW of a housed micromechanical 
system. 

DETAILED DESCRIPTION 

Before explaining the present invention in greater detail in 
the folloWing on the basis of the draWings, it is to be pointed 
out that the same elements in the ?gures are provided With the 
same or similar reference numerals, and that repeated 
description of these elements is omitted. 
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FIGS. 1A to 1F describe the procedural steps for housing a 
micromechanical system 100. 

In FIG. 1A, at ?rst a glass substrate 110 is provided, onto 
Which a dry ?lm layer arrangement 120 is applied, as shoWn 
in FIG. 1B. For example, the application provides for sequen 
tial application of several dry ?lm layers. Here, a dry ?lm 
layer, or already the dry ?lm layer arrangement 120, is on an 
application substrate (not shoWn) specially provided for 
application, maybe protected betWeen application substrate 
and a cover layer (not shoWn), Wherein for application, the 
cover layer is removed and the arrangement of application 
substrate and dry ?lm layer (arrangement) 120 is applied on 
the glass substrate 110 by rolling off, With the dry ?lm layer 
(arrangement) 120 facing the glass substrate 110. 
As a next step, as shoWn in FIG. 1C, the dry ?lm layer 

arrangement 120 is patterned. This may, for example, be done 
by using a mask 122 and ensuing exposure, as indicated by the 
beams 124. The application substrate (not shoWn) may either 
be removed or peeled off after the exposure or may already 
have been removed previously. Within the scope of the pat 
terning, there may also be done a development step for curing 
and better cross-linkage of the dry ?lm material. Then, for 
example by an etching process, the dry ?lm layer arrange 
ment 120 may be removed in the area of the mask 122, Which 
has not been cross-linked, such as the exposed or unexposed 
part, so that an opening 130 develops. This is shoWn in FIG. 
1D. The achieved thickness of the dry layer arrangement 
depends on the thickness in Which the dry ?lm layer (arrange 
ment) 120 Was prepared on the application substrate, or hoW 
often the procedure is repeated. 

The structure created in FIG. 1D is applied onto the micro 
mechanical system 100, Wherein the opening 130 extends 
into an area in Which the micromechanical system 100 is. In 
the embodiment shoWn here, the micromechanical system 
100 for example is a micromirror 132, and the opening 130 is 
formed such that the micromirror 132 can move freely Within 
the scope of its use (i.e. for example about a predetermined 
angle). As shoWn in FIG. IF, the structure created in FIG. IE 
is applied onto a surface 104 of the carrier substrate 102. So as 
to compensate for potential uneven areas, and further improve 
the adhesion of the micromechanical system 100 on the car 
rier substrate 102, an adhesive layer 106 may optionally be 
disposed betWeen the micromechanical system 100 and the 
surface 104 of the carrier substrate 102. 

Optionally, the carrier substrate 102 may further comprise 
further spacer layers (not shoWn in the ?gure). These further 
spacer layers or spacers have the function that the exemplary 
mirror 132 may move freely around an angle set by the 
application and is not impeded by the underlying carrier 
substrate 102. Moreover, an additional adhesive layer (not 
shoWn in the ?gure) may be betWeen the micromechanical 
system 100 and the dry ?lm layer arrangement 120. Like the 
adhesive layer 106, the additional adhesive layer betWeen the 
micromechanical system 100 and the dry ?lm layer arrange 
ment 120 is advantageous in that it may compensate for 
potential uneven areas and furthermore increases the adhe 
sion betWeen the micromechanical system 100 and the dry 
?lm layer arrangement 120. 

The steps 1A-1F may be executed for an entire Wafer, i.e. 
not only for one device With a micromechanical system 100, 
as shoWn in FIG. 1F, but for a multiplicity of micromechani 
cal systems. In order to obtain the individual devices, ?nally 
dicing is performed. This dicing may for example take place 
by cutting the layer sequence, as shoWn in FIG. 1F, for 
example. 

Thus, one obtains a fabrication process for Wafer encapsu 
lation. Although an individual device is shoWn, a typical 
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6 
Wafer may comprise hundreds of devices. The glass cover 110 
may also be provided With a dere?ection (eg by an antire 
?ection layer on an external surface 140), and the external 
surface 140 is on the side of the glass cover 110 facing aWay 
from the dry ?lm layer arrangement 120. The dry ?lm layer 
120 may optionally comprise several layers, so that a desired 
layer thickness is achieved. Potential layer thicknesses here 
range from 1 to 1000 um, and advantageously from 10 to 300 
pm. The patterning, such as by the exposure 124 and etching 
using the mask 122, provides the dry ?lm layer arrangement 
120 in form of a frame. That is, each micromechanical system 
100 is embedded in a frame, Whereby the micromechanical 
system 100 is protected from all sides. The glass cover 110 
With the frame structure for the dry ?lm layer arrangement 
120, as mentioned, is ?xed on an upper face of the microme 
chanical system 100. Finally, on the opposite side of the 
micromechanical system 100, for example, a silicon Wafer 
102 is ?xed With an adhesive layer 106. As a last step, dicing 
of the devices is performed. 

FIG. 2 shoWs a corresponding step sequence for producing 
a housed micromechanical system. At ?rst, a glass cover is 
provided, onto Which a spacer material is applied. Optionally, 
betWeen the glass cover 110 and the spacer material 120, an 
adhesive layer may be arranged, and the spacer material 120 
advantageously comprises a dry ?lm layer arrangement. In a 
next step, the spacer material 120 is patterned, so that an 
opening 130 develops, Wherein the opening 130 is arranged 
such that the micromechanical system 100, such as a micro 
mirror, can move freely. After the patterning of the spacer 
material 120, the structure obtained is applied on the micro 
mechanical system 100, Wherein the opening 130 formed by 
the patterning is disposed so that the micromechanical system 
100 can move freely. On the side of the micromechanical 
system 100 facing aWay from the spacer material 120, a 
carrier substrate 102 is applied. Optionally, the microme 
chanical system 100 may comprise an adhesive layer on both 
main side faces so that possible uneven areas are compen 
sated for and the adhesion of the micromechanical system 
100 both to the spacer material 120 and to the carrier substrate 
102 is increased. In a last step, the individual devices are 
diced. This may for example be done by cutting or milling. 

FIG. 3 shoWs a spatial vieW of a housed micromechanical 
system 100 comprising a micromirror 132 in one embodi 
ment. The micromirror 132, in this spatial vieW, is concealed 
by the glass cover 11 0 from above and is laterally protected by 
a frame formed by the dry ?lm layer arrangement 120. The 
dry ?lm layer arrangement 120 advantageously comprises 
polymer material. Moreover, the micromechanical system 
100 is applied on a carrier substrate 102, Wherein an optional 
adhesive layer 106 is arranged betWeen the carrier substrate 
102 and the micromechanical system 100. In this embodi 
ment, also contact pads 140 are shoWn, Which serve for elec 
trical contacting of the micromechanical system 100. 

In summary, the present invention provides a cover struc 
ture for a micromechanical system 100, namely not for an 
individual device, but for a Wafer With a multiplicity of micro 
mechanical systems 100 (MEMS devices). Moreover, the 
present invention alloWs for the formation of cavities With 
great expansion, for example of more than 100 um or even 
more than 200 pm, which are de?ned by a frame, for example 
formed by a polymer frame and capable of being produced by 
applying and patterning one or more dry ?lm layers on the 
glass Wafer 110. Moreover, the present invention is advanta 
geous in that glass can be used as covering material, Which 
may optionally be dere?ected, e. g. by applying an antire?ec 
tion layer. Furthermore, the glass cover 110 may comprise an 
optical ?lter, so that an advantageous optical WindoW for the 
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micromechanical system 100 can be provided, ie the optical 
spectrum used may be adapted correspondingly to the micro 
mirror 132 used, for example. Thus, an inventive apparatus 
can be produced inexpensively and moreover is ?exibly 
adaptable to cavities of various expansions. 

The use of glass as cover material or as glass Wafer 110 may 
also be replaced by using another transparent material in 
further embodiments. The developing optical WindoW or the 
optical backlayer may for example comprise, apart from 
glass, also silicon, germanium, quartz, optical polymers, cal 
cium ?uoride or another optical material transparent in a 
predetermined Wavelength range. The predetermined Wave 
length range may here be adapted to the particular applica 
tion, such as to the sensitivity of an optical sensor to be 
protected by the cover. Moreover, it is advantageous to supply 
to the micromechanical system 100 only as much radiation as 
at least necessary for its functioning and suppress further 
radiation. On the one hand, the micromechanical system 100 
thereby is protected, and also excess heating is avoided. 

Alternatively or additionally to the previous description, 
the optical WindoW (eg the glass cover 110) may also be 
provided With an antire?ection/polariZation layer, Which may 
be optimiZed With respect to the predetermined Wavelength 
range. Optionally, hoWever, also microoptical devices may be 
applied onto the optical cover 110 to positively in?uence the 
optical properties in application-speci?c regard. For 
example, microlenses, microlens arrays and microprisms 
may cause increased focusing of the incident radiation. This 
may be advantageous particularly With Weak intensity of the 
incident radiation. Zoning plates, transmission gratings, 
beam splitters or dere?ections may also be appropriate. These 
additional microoptical devices may be applied in Whole-area 
manner or also only partially and may for example cause part 
of the incident radiation to be re?ected or otherWise prevented 
from passing the optical WindoW 110. Thus, radiation can 
only penetrate the micromechanical system in a partial area of 
the optical WindoW 110, Whereby the above-mentioned heat 
ing can be suppressed, for example. 

Instead of the micromechanical system 100, also a micro 
optoelectrical system may be protected by the transparent 
cover 110, ie not only MEMS or MOEMS (micro-optoelec 
tromechanical systems). The present invention thus may also 
be used for housing spatial optical detectors (or single optical 
detectors) or general radiation detectors, such as CCDs 
(charge coupled devices), bolometer arrays, thermopile 
arrays, pyroelectrical sensors, CMOS (complementary metal 
oxide semiconductor) imagers, or CMOS/CCD camera 
chips. Further applications include the housing of spatial light 
modulators, such as micromirror arrays, liquid crystal dis 
plays, OLED (organic light-emitting diode) displays, or 
LCOS (liquid crystal on silicon) displays. In the case of a 
micromechanical system to be protected, examples for an 
application of the above embodiments are laser-scanning pro 
jection displays or barcode scanners, micromirror-based 
image pickups (e.g. endoscopes) or retina projection dis 
plays. 

While this invention has been described in terms of several 
embodiments, there are alterations, permutations, and 
equivalents Which fall Within the scope of this invention. It 
should also be noted that there are many alternative Ways of 
implementing the methods and compositions of the present 
invention. It is therefore intended that the folloWing appended 
claims be interpreted as including all such alterations, permu 
tations and equivalents as fall Within the true spirit and scope 
of the present invention. 
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The invention claimed is: 
1. An apparatus for housing a micromechanical or a micro 

optoelectrical system, comprising: 
a substrate With a surface on Which the micromechanical 

system is formed; 
a transparent cover; and 
a dry ?lm layer arrangement betWeen the surface of the 

substrate and the transparent cover; Wherein 
the dry ?lm layer arrangement comprises an opening, so 

that the micromechanical system adjoins the opening; 
and 

the dry ?lm layer arrangement comprises polymer mate 
rial. 

2. The apparatus according to claim 1, Wherein the trans 
parent cover comprises an optical material transparent in a 
predetermined Wavelength range. 

3. The apparatus according to claim 1, Wherein the trans 
parent cover comprises glass, quartz, silicon, germanium, 
calcium ?uoride, or an optical polymer. 

4. The apparatus according to claim 1, Wherein an optical 
device is attached at the transparent cover. 

5. The apparatus according to claim 4, Wherein the addi 
tional optical device comprises a microlens, microlens array, 
a Zoning plate, a microprism, a transmission grating, a beam 
splitter, or mirroring. 

6. The apparatus according to claim 1, Wherein the micro 
mechanical or micro-optoelectrical system comprises a CCD 
image sensor, a CCD array, a bolometer, a bolometer array, a 
thermopile, a thermopile array, a pyroelectrical sensor, a 
CMOS image sensor, or a CMOS/CCD array. 

7. The apparatus according to claim 1, Wherein the trans 
parent cover further comprises a dere?ection, or a spectral 
or/ and polariZation ?lter coating. 

8. The apparatus according to claim 1, Wherein the trans 
parent cover comprises an opening for connecting contacts in 
lateral spacing to the opening of the dry ?lm layer arrange 
ment, and the connecting contacts are capable of being elec 
trically coupled to the micromechanical system. 

9. The apparatus according to claim 1, Wherein the dry ?lm 
layer arrangement comprises a layer sequence of several 
overlying dry ?lm layers. 

10. The apparatus according to claim 1, Wherein the dry 
?lm layer arrangement comprises a layer thickness of more 
than 100 um. 

11. The apparatus according to claim 1, Wherein the sub 
strate comprises a layer in Which the micromechanical system 
is formed and a carrier substrate, betWeen Which an adhesive 
layer is arranged. 

12. The apparatus according to claim 1, Wherein the sub 
strate is bonded to the dry ?lm layer arrangement by means of 
a thermal pres sure bond. 

13. The apparatus according to claim 1, Wherein the sub 
strate comprises a recess into Which a part of the microme 
chanical system expands or can move. 

14. An apparatus for housing a micromechanical or a 
micro-optoelectrical system, comprising: 

a substrate With a surface on Which the micromechanical 

system is formed; 
a transparent cover; 
a dry ?lm layer arrangement betWeen the surface of the 

substrate and the transparent cover; and 
an adhesion layer; Wherein 
the dry ?lm layer arrangement comprises an opening, so 

that the micromechanical system adjoins the opening; 
the adhesion layer is formed betWeen the micromechanical 

system and the substrate and/ or betWeen the microme 
chanical system and the dry ?lm layer arrangement; 
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the adhesion layer is formed to achieve improved adhesion 
and/or compensation for uneven areas of adjacent layers 
Wherein 

the dry ?lm layer arrangement comprises polymer mate 
rial. 

15. A method for housing a micromechanical or micro 
optoelectrical system, comprising: 

providing a transparent cover; 
applying a dry ?lm layer arrangement onto the transparent 

cover; 
patterning the dry ?lm layer arrangement to produce an 

opening; and 
bonding a surface of a substrate on Which the microme 

chanical system is formed to the dry ?lm layer arrange 
ment, so that the micromechanical system adjoins the 
opening; Wherein 

the dry ?lm layer arrangement comprises polymer mate 
rial. 

16. The method according to claim 15, further comprising 
dere?ecting or applying a spectral or/and polariZation ?lter 
coating onto the transparent cover. 

17. The method according to claim 15, Wherein providing 
the transparent cover comprises forming openings, Wherein 
the openings are formed such that electrically contacting is 
enabled at connecting contacts of the micromechanical sys 
tem. 

18. The method according to claim 15, Wherein applying 
the dry ?lm layer arrangement includes applying a layer 
sequence of several dry ?lm layers. 
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19. The method according to claim 15, further including 

gluing the micromechanical system onto the substrate. 
20. The method according to claim 15, further including 

applying a spacer layer betWeen the carrier substrate and the 
micromechanical system, so that the micromechanical sys 
tem is separated a predetermined distance from the carrier 
substrate by the spacer layer. 

21. A system With an apparatus for housing a microme 
chanical or a micro-optoelectrical system, the apparatus com 
prising: 

a substrate With a surface on Which the micromechanical 

system is formed; 
a transparent cover; and 
a dry ?lm layer arrangement betWeen the surface of the 

substrate and the transparent cover; Wherein 
the dry ?lm layer arrangement comprises an opening, so 

that the micromechanical system adjoins the opening; 
the system is a laser-scanning projection display, a barcode 

reading device, an image pickup, a retina projection 
display, an optical detector or a spatial light modulator; 
and 

the dry ?lm layer arrangement comprises polymer mate 
rial. 

22. The system according to claim 21, Wherein an optical 
device is attached at the transparent cover. 

23. The apparatus according to claim 22, Wherein the addi 
tional optical device comprises a microlens, microlens array, 
a Zoning plate, a microprism, a transmission grating, a beam 
splitter, or mirroring. 


